Bioactivation of aflatoxin B1 by lipoxygenases, prostaglandin H synthase and cytochrome P450 monooxygenase in guinea-pig tissues.
In the present investigation, we have examined the role of lipoxygenases in the bioactivation of aflatoxin B1 (AFB1) in hepatic and extrahepatic tissues. The enzyme activities were evaluated by determining [3H]AFB1-DNA adduct formation. The results demonstrated that both purified soybean lipoxygenase and guinea-pig tissue cytosolic lipoxygenases were able to activate AFB1 to form [3H]AFB1-DNA adduct(s). The reaction was completely inhibited by nordihydroguaiaretic acid (NDGA, 0.1 mM), a lipoxygenase inhibitor and an antioxidant, but not by indomethacin (0.1 mM), an inhibitor of prostaglandin H synthase (PHS), indicating that this reaction is associated with lipoxygenase activity, and/or is involved in a peroxyl radical process. While purified lipoxygenase showed arachidonic acid (AA)-dependent properties, the omission of AA did not diminish guinea-pig tissue cytosolic [3H]AFB1-DNA adduct formation, possibly because AA was released from lipid particles by AFB1. Within the range of hemoglobin (Hb) concentrations found in lung, kidney and liver cytosols (1.4-11.1 microM) and microsomes (0-0.5 microM), neither pure Hb, nor Hb of cytosols or microsomes from whole blood caused detectable AA-dependent AFB1-DNA binding. This indicates that Hb, as a contaminant with quasi-lipoxygenase activity, did not contribute to AFB1 activation attributed to guinea-pig tissue lipoxygenases. [3H]AFB1 concentrations at half-maximal DNA binding rate of pulmonary cytochrome P450 monooxygenases (P450) and lipoxygenases were similar, though P450 had a much higher maximum DNA binding rate. Pulmonary microsomal PHS activity for AFB1 activation was too low for its half-maximal binding concentrations of [3H]AFB1 and maximum rate to be accurately determined. In kidney, maximum rates for lipoxygenase, PHS and P450 were similar, whereas half-maximal binding concentrations for reactions by lipoxygenase and P450 were lower compared to that of PHS. The half-maximal binding concentration of hepatic lipoxygenase was significantly lower than those for PHS and P450. Hepatic half-maximal binding concentrations for PHS and P450 were similar, though P450 had a much higher maximum rate than PHS and lipoxygenases. These data suggest that lipoxygenase-catalyzed AFB1 activation can occur at low AFB1 concentrations. This may be important in view of human exposure to low AFB1 concentrations and predominant lipoxygenase activity in human airway epithelial cells. When expressed per gram of tissue, renal and hepatic PHS activities and renal lipoxygenase activities for AFB1 activation were similar, and higher than the activity of pulmonary PHS, while pulmonary PHS activity for the oxidation of N,N,N',N'-tetramethyl-p-phenylenediamine (TMPD) was similar to that in liver and lower than that in kidney.(ABSTRACT TRUNCATED AT 400 WORDS)